Neuropathology markers and pathways associated with molecular targets for antipsychotic drugs in postmortem brain tissues: exploration of drug targets through the Stanley Neuropathology Integrative Database.
The atypical antipsychotics bind multiple receptor targets, including dopamine D₂ receptors (DRD2), 5-HT₂ receptors (HTR2A), α-2 adrenergic receptors (ADRA2A), and muscarinic receptors (CHRM1/4). Deficits in antipsychotic targets, their associated pathways, and the causal relationships between the various targets were explored using the Stanley Neuropathology Consortium Integrative Database (SNCID; http://sncid.stanleyresearch.org) and the Network Edge Orienting (NEO) software. There were brain region-specific deficits in the level of the antipsychotic targets, and the level of each target correlated with the mRNA level of the neurotrophic factor BDNF. While myelination was a common process correlated with both DRD2 mRNA levels and ADRA2A activity in the frontal cortex, metabolic processes were specifically correlated with DRD2 mRNA. Immune and inflammatory responses and apoptosis pathways were correlated with group II metabotropic glutamate receptors (GRM2), which are a target for the development of the next-generation antipsychotics. The NEO analysis revealed that HTR2A and GRM2 are likely to regulate BDNF levels in the hippocampus and frontal cortex, respectively, whereas DRD2 and ADRA2A activity are likely to be regulated by BDNF in the frontal cortex. BDNF may play an important role in mechanisms of action of the current antipsychotics and the next-generation antipsychotics that target GRM2. However, this data-mining approach indicates that the next-generation antipsychotics are likely to work through pathways that are distinct from those through which the current antipsychotics work. Exploratory analyses such as these may initiate future hypothesis-driven studies to reveal the mechanisms of action underlying the efficacy and side-effects of the antipsychotics.